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(54) 3jTEKTPOXHMHHECKOE VCTPOtt- 
CTBO 

(57) HcnojubSOBaHHc: BHCOKOTCMnepaTypHbie 
3;ieKTpoxHMHMecKHe ycrpoiicTBa: toiuihshhc 
djieMeHTu, KHciopojiHue Hacocu, ancKxpojiHse- 
pH H ra3oaHawin3aTopH KHCJiopoflCoaepjKamHX 
rasoB H jipyrax ycrpoHCTB Ha ochobc 



CTa6miH3HpoBaHHoro AHOKCiiaa uHpKOHHa. 
CymHocTb H3o6peTeHHa: sjicKTpoxHMHMecKoe 
ycrpo&CTBO coAep;KHT 3.ieKTpoahi, SjiexTpH^e- 
CKHH coeanHHT&nb H. cnod TBcpfloro ancKTpo- 

vTHTa, BMnOOTeHHHe H3 CMCCH OKCHflOB MCTaJI- 

noB, BKJiioqaiomHX ahokchji uhpkohhh, okchs 
Ko6ajibTa H oKCHji Mexajuia, Bbi6paHHoro hs 
rpynnu, BKjnoMaiomed oxcim Kajibiuu, okcw 
MarHM, oKcuaM peAKoaeMe-ibHHx ajieMCHTOB 

JLIH HX CMeCH. SjieXTpCTHTHblii CJIOfi COflCp^HT 
(Mac. %): flHOKCHJl UHpKOHHH OT 75 AO 97, 

OKCHA Ko6ajibTa. CoO ot 0,013 jxo 1,97 h okcha 
NieTajLTia ocranbHoe. OcrajibHHe ajieMCHTH 

KOHCTpyKUHH COACp^aT (MaC.%): AHOKCHA 

UHpKOHHfl OT 0,9 AO 45, OKCHA Ko6aibTa, CoO 
OT 50,35 AO 98,9 h okcha MCTaruia ocrajibHoe. 
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M3o6peTeHHe othochtca k o6jiacTH buco- 
KOTeMneparypHHx 3;ieKTpoxHMHtiecKHX ycr- 

pOHCTB C TBepAOOKCHAHUM 3JieKTpOJIHTOM H 

MO^Ker 6uTb Hcno;ib30BaHO b npoHSBOACTBe 

TOIUIHBHUX 3;ieMeHTOB» KHOIOpOAHblX HaCOCOB, 

3^eKTpo;iH3epoB h raaoaHajiHaaropoB XHCJiopo- 
flOCOAep^anmx raaoB h apynix ycTpoiicTB na 
ocHOBe CTa6HnH3HpoBaHHoro AHOKCwa ixhpko- 

HlHSl. 

HSBeCTCH TBCpAOOKCmniHH TOrUIHBHHil 3Jie- 

MCHT Tpy6qaTOH KOHcrpyKUHH, npeAcraBjMK)- 
fflHH C060H nopHcryio Tpy6y, o6ecneHHBaioiiiyio 
noABOA oKHCJiHtejxfl, Ha xoropyio nocjienoBa- 
TCJibHo HaHeceHM CTioH xaToaa, 3;ieKTpoOTTa, 
aHOAa, npH 3tom 3;ieKTpo™T h aHOA HMeior 
paspuB Bffflm o6pa3yK>meH, b kotopom 
pasMemeHiii cjioh, BtmanHfliomHe pojn> toko- 
npoxoAa [1 ]. ToiuiHBHKia 3ntMtm iinaHapHOil 
KOHcrpyKUHH [2] BbinojiHCH B BHAe naKcra 
njiacTKH AByx bhaob: luiacTHHa, o6pa30BaHHafl 
cjiosMH KaTOAa, sjiCKxpojiHTa, aHOAa, h 
luiacTHHa, BunojiHHioinaa pojib TOKonpoxoAa h 
raaopasAejiHTejibHoro cnoa, h HMeiomafl na 
noBcpxHocTH npoAOJibHhie (naau a?i5i noABOAa 
H OTBOAa pearcHTOB). HsBecreH mohootthhh 

TBepAOOKCHAHUH KHCJIOpOZPOIH HaCOC [3], B 

KOTopoM xaxoA, anoA h ra3opa3Ae;iHTejibHbie 
cjioH BunojiHCHH H3 MaHraHHTa raHTana, a b 
Ka^ecTBe sjiexTpoOTxa Hcnojibsyerca cTa6HJiH- 

3HpOBaHHbI& HTTpHCM AHOKCHA WpKOHHS. 

HaH6ojiee 6ot3khm k AaHHOMy H3o6peTe- 
HHK) ^BJiHCTCfl BHCOKoreMnepaTypHHii toiuihb- 

HUH 3JieMeHT C TBepAbIM SJICKXpOJIHTOM H 

KepaMH^ecKHMH 3;ieicTpoAaMH [4]« 3;ieMeHT 

COflepJKHT nopHCTHH KaxoA H3 SJICKXpOnpOBOA- 

HOH xepaMHKH, nopHCXbiH anoA h3 xoh «e 
3;ieKxponpoBOAHoil KepaMHKH h xBepAbiA sjiex- 

XpOAHX H3 OKCHAHOd HOHOHpOBOAflmeH KepaMH- 
KH Ha OCHOBe CXa6HJIH3HpOBaHHOrO AHOKCHAa 

ra4)HHfl Hjm aHpxoHHfl. 

HeAOcxaxKOM HSBecxHoro sjieKxpoxHMH^e- 
CKoro ycxpoiicxBa jrajiinoxcfl ero HHSKHe 
SJiCKxpHxiecKHe xapaKxepHCXHKH. 

SaAaneii H3o6pexeHHii aBviaexcfl cosAaHHe 
BHCOKOxcMnepaxypHoro sjieKxpoxHMH^ecKoro 
ycxpo&cxBa (BSY), o6;iaAaK)mero yAOBJiexBO- 
pHxe;ibHUMH 3AeKxpHiiecKHMH xapaxtepHCXHKa- 
MH B coBOKynHocxH c noBtimeHHHM pecypcoM 
pa6oxiii B ycjioBHflx MHoroKpaxHoro xepMoiXHK- 

JIHpOBaHHS. 

VKasaHHuii xexHHHCcKHii peayjibxax aocxh- 
raexca xcm, mxo: b 3;ieKxpoxHMHnecKOM 
ycxpoiicxBe, coAep^KamcM 3;ieKxpoAM, sjiexxpn- 
HecKHH coeAHHHxejTb H cjioii xBepAoro sackx- 

pOAHXa, BbinOAHeHHbie H3 CMeCH OKCHAOB 
MexaJUIOB, BKJIK)qaK>mHX AHOKCHA impKOHHfl H 

OKCHA MexajiAa, Bfai6paHHoro h3 rpynnu, 
BKJiK)qaK>me&: okcha Kajibxmfl, okcha MarHHs, 
OKCKAbi peAKoaeMejibHUX 3AeMeHxoB, hah hx 
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CMeCH, CMeCb OKCHAOB MexaJLlOB AOnOJIHHXe^lbHO 

coAep?KHx OKCHA Ko6aAbxa npH cieAyK)meM 

COOXHOraCHHH KOMnOHCHXCB (MaG.%) 

AJiH 3AeKxpoJiHXHMx Cjioes: 

AHOKCHA UHpKOHHH OT 75 JO 97 ; 

OKCHA Ko6ajibxa CoO ox 0,013 ao 1.97, 
OKCHA MCxanAa ocxsLXbHoe ao 

100 %, 

AAA OCXaJIbHblX SACMeHXOB KOHCXpVKUHH: 
AHOKCHA impKOHHH OX 0,9 AO 45 ; 

OKCHA Ko6aAbxa CoO ox 50,35 ao 98,9; 
OKCHA Mexauia ocxaibHoe ao 

100 %. 

ripHMepiii KOHKpexHoro BbmoAHeHHs: 

ripHMep I. MOHOAHXHbrii XOIIAHBHblii 3Ae- 

Menx. 

MexoAOM cooca^eHHfl npHroxoBACHH Asa 
Maxepnana cjiej^yroinHx cocxaBOB Ml: ZrOi - 
97 Mac.%, MgO - 2,987, CoO - 0,013 Mac.% 
H M2: ZrO, • 45 Mac.%, MgO - 4,65, CoO 

- 50,35 Mac.%. H3 noAy^eHHHx noponiKOB 
npHTOTOBJieHu Maccbi 3M1 h 3M2, coAep^Ka- 
mne AonojiHHxenbHO 7% pacxBop Kay^^VKa b 
6eH3HHe npH BecoBOM cooxHomeHHH nopomoK 

- pacxBop 1 : 0,8 , h oxahxu njieHKH 111 h 

n2 XOAXOHHOd 0,3 MM. H3 lUieHKH III, 

npoKaxaHHOH ao xoaiahhh 0,07 mm, BMpy&ieHU 
KsaApaxHue 3aroxoBKH xBepAoro 3AeKxpojiHxa 
O). Ms luicHKH n2, npoKaxaHHOH ao XO-XmHHH 
0,15 MM, BbipygjieHU xsaApaxHue saroxoBKH 
xaxoAOB (K) H aHOAOB (A). Ha njienxH 112, 
npoKaxaHHoii ao xcjuahkh 0,07 mm, Bbipy6AeHH 
KBaApaxHbie aaroxoBXH ra3opa3AeAHxeAbHbix 
cAoeB (PC). Me;iuiy AsyMX caoamh Henpoxa- 
xaHHod nACHKH 112 sajio^ena cexxa h3 
xAonKOBUx boaokoh AHaMexpoM 0,3 mm h 
npoBCAeHa hx coBMecxHaa npoxaxxa ao 
xoAiAHHU 0,6 MM, Hooie Hero Bfaipy6jieHbi 
KBaApaxHbie aaroxoBXH KOMMyxaimoHHidx h 
ra3onoABOAflniHX cxoeB (TIT). SaroxoBXH co- 
6paHbi B naKCx h3 xpex KOMiuxexxoB, 
nocACAOBaxeAbHO Ha6paHHHX caocb: PC, TTl, 
K, 3, A, Tn, PC, Co6paHHHH naxex 
cnpeccoBaH npn AaaAeHHH 500 kf/cm^ h cne«ieH 
npH xcMnepaxype 1400*C na B03Ayxe b xe^eHHe 
1 naca. C noMombio cxexAonpHnoji npoBCACHa 
rei»4exH3aiiH5i npoxHBonojiosKHux 6okobux rpa- 
Hed Til K A H K H ycxanoBKa raaoBbix h 
XaXOBbEX KOAAexxopoB. 

IlpHMep 2. Tpy6Haxud xoiuiHBHbiil 3Ae* 

MeHX. 

MexdAOM cooca^iCAeHHii npHroxoBAeHbi ABa 
Maxepnajia cAeAyionmx cocxaBOB Ml: ZrOj - 
75 Mac.%, Y2O3 - 23,03, CoO - 1,97 Mac.% 
H M2: ZrOj - 0»9 Mac.%, Y2O3 - 0,2, CoO - 
98,9 Mac.%. Ha noAyMeHHbix nopomxcB 
npHTOTOBAeHu Maccfai 3M1 h 3M2, coAep^a- 
mne AonoraHxeAbHo 7% pacxBop xay^Ka b 
6eH3HHe npH bccobom cooxHomeHHH nopomoK 
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- pacTBop 1 : 0.8 , H ot;ihtu luieHKH 111 h 
n2 TOnmHHOft 0,3 MM- M3 M2 mctoaom 
3KCTpy3HH c<t)opMHpoBaHa nopHCTa« Tpy6Ka c 

TO.IUIMHOH CTCHKH 1 MM. ITvieHKa 111, 

npoKaraHHas no TonmHHW 0,07 mm, y;io^eHa 
Me?iay aayMH c-ioaMH h3 aneHKH 112, 
npoKaraHHOH jio tOvIuihhw 0,2 mm, nposeAeHa 
iix coBMecTHafl npoKaxKa no TOvimHHH 0,35 
MM. Ha cosAaHHOli MHoroc-ioifHOH CTpyKxypw 
Bbipy6;ieHa saroTOBKa, Koropasi HaneceHa c 
noMombio HSOcraTHMecKoro npeccosaHHii npn 
jaBwieHHH 1000 Kr/cM Ha BHeniHioio noBepx- 
HocTb Tpy6KH c HaxjiecTOM KpacB B 2 mm, H 
nposeAeHa TepMOo6pa6oTKa npH reMneparype 
1150''C B TeueHHe 1 naca. IljiocKoii ouiHi^oBKOH 
B Mecre Haxjiecra BCKpwTa noBepxHocxb Tpy6KH 
H B o6pa30BaBraHHca paspMB cjioeB ajiCKxpo- 
.iHTa H BHcniHero sjieicTpoiia HaHCceH cnoH 
3M2 TOJimHHoif 0,5 mm h oihphhoh, paBHOH 
BeiiHMHHC pa3puBa ClOfl HHxcHero ajieKTpoAa. 
KoHcrpyKUHfl cne^eHa npH TeMneparype 
1450*0 Ha Boaayxe b xe^eHHe 1 Maca, noaie 
qero npoacAeHa repMerHsauHii creicjionpHnoeM 
ctukob, Me»cay ropuaMH cjioa ajieKTpojiHxa h 
cnoH xoKonpoxoAa. 

C4>opMHpoBaHHue BumeonHcaHHbiM cnoco- 
6oM ajieKxpoxHMHqecKHc ycxpodcxBa o6.;iaAajiH 

XOponXHMH xepMOMexaHH^eCKHMH CBOilCXBaMH 
(6e3 BHAHMUX H3MeHeHHil BUAep;KHBajIH 50 

xepMouHKJioB HarpeBa-oxjiaauieHHfl ox xoMHax- 
HOfl xcMnepaxypH no 900'C sa 2 qaca), 
nosBOJi^iH nojiy^axb b KpaxKOBpeMCHKHX 
pe^HMax luioxHocxH xoxa ao 2 A/ cm , Mx 
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noBfaimeHHue xapaxxepHCXHKH o6yc;ioB.ieHfai, 
no-BHUHMOMy, xeM, HTO Bce cocxaBwiflionzHe hx 
cjiOH o6;iaAaiox oahhm h xeM ;Ke Ha6opoM 
XHMHiiecKHX 3;ieMeHxoB. 3xo cnoco6cxByex 

06pa30BaHHI0 MC^K^y C(J>OpMHpOBaHHfaIMH (t)yH- 

KUHOHajibHfaiMH cjioflMH nepexoAHbix ClOeB c 
njiaBHbiM H3MeHeHHeM KOHuenxpauMH Ko6ajibxa 

npH HeH3MeHH0M COOXHOmeHHH KOHUCHXpaUHH 

ocxaibHbix HHrpeaHenxoB, h Kax cieacxBHe 
aiaBHoe H3MeHeHHe 4)H3HK0MexaHHMecKiix xa- 
paxxepHCXHK b MHorocjioiiHOH cxpyxxype. 
OYesHiiHO o6pa30BaHHe xaxHX oxHOCHxe;ibHO 
npoxfl^KCHKhix nepexojHHX cjiocb Me^y 3;ieK- 
xpoaaMH H ajiexxpojiHXOM h o6ycjiaBnH3aex 
nojiyqeHHbie BucoxHe dJiexxpoxHMHMecKHe xa- 
paKTepHcxHKH xaxHx cxpyxxyp. IlyiaBHoe h3- 

MeHCHHe KOHUeHXpaimH XHMHMeCKHX 

ajieMCHxoB B c;xo5ix, o6pa3yiomHx sjiexxpoxH- 
MHMCCKoe ycxpoficxBO no3BOJi5iex npoxHosHpo- 
Baxb 6ojiee Bbicoxyio cxa6H;ibHocxb ere 

xapaXXepHCXHK bo BpeMCHH, x.k. ochobhoh 

npHHMHOH HX yxymneHHii sBJiiiexcfl BaaHMHas 
AH4»(t>y3H5i Ha rpaHHoax Mc^y pasHopoiUHbiMH 

CJIOSIMH. 
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OOPMYJIA HSOBPETEHHfl 



3vieKxpoxHMHMecKoe ycxpoiicxBO, coflep»:a- 
mee 3./xeKxpoAbi, anexxpH^ecKHii coeAHHHxe;ib 
H cioil xBepaoTo aneKxpojiHxa, BunojiHeHHbie 

H3 CMCCH OkCHAOB MCXajXXOB, BKJIIOMaiOmHX 
AHOKCHA UHpKOHHH H OKCHA MCXaJUia, BuSpaH- 

Horo H3 rpynnbi, Biciro^iaioiaeH: okcha xawibuiifl, 
OKCHji MarHHfl, OKCHAU pcAKoaeMejibHbix 3;ie- 
MCHXOB, HjiH HX CMCCH, omjiUHaiomeeca, xcm, 

MXO CMeCb OKCHAOB MCXajUIOB flOnOJIHHXejIbHO 

coAcp^cHx OKCHA Ko6ajibxa npH cieAyiomeM 
coOTHomeHHH KOMHOHeHXOB, Mac.%: 



AJifl 3;ieKxpo;iHXHhix cjiocb: 

ilHOKCHA UHpxOHHa 75 - 97, 

Okcha Ko6a;ibxa CoO 0,013 - 1,97, 

Okcha Mexanjia Ocxa.ibHoe jxo 

100% 

RjiSL ocxajibHbix ajiCMcnxoB KOHCxpyxuHH: 
JIhokcha impKOHHA 0,9 - 45, 

Okcha Ko6ajn>xa CoO 50,35 - 98,3, 

Okcha Mexajwa Ocxa-ibHoe ao 

100% 
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